In this paper we provide an empirical investigation of the classic Capital Asset Pricing Model (CAPM) on all firms listed in the Italian stock exchange at the monthly frequency. We intend to show that the CAPM, despite the heavy critical comments, still holds in the Italian market when returns are measured at the monthly frequency. Most importantly, our evidence indicates that the market portfolio fully explains the cross section of stock returns and there is no need to appeal for additional determinants. Our results have very important implications for long term investors who can forecast the expected excess stock returns by simply determining the of the stock and the expected excess market return.
Introduction
The Capital Asset Pricing Model (CAPM) is one of the most popular models employed by the finance community and although its theoretical building goes back to mid-1960s with the works of Sharpe ("Capital asset prices: a theory of market equilibrium under conditions of risk", 1964), Lintner ("The valuation of risk assets and the selection of risky investments in stock portfolios and capital budgets", 1965) and Mossin ("Equilibrium in a capital asset market", 1966), its importance has grown during the decades. In fact, nowadays, it is still widely used in several applications, such as estimating the cost of equity capital for firms and evaluating the benchmark performance of managed portfolios.
For several decades, many scholars have investigated its empirical validity, finding that, in addition to the market portfolio, other variables help explaining expected stock returns, in contrast to what the model predicts (i.e. the well-known CAPM anomalies). For example, Banz (1981) showed that size does explain the cross-sectional variation in average returns on a particular collection of assets better than beta. Fama and French (1992) found that market does not explain firms' expected returns and that "two measured variables, size and book-to-market equity, provide a simple and powerful characterization of the cross-section of average stock returns for the period", whereas, based on earlier works, Fama and French (1993) proposed the well-known Fama-French three factor model to explain the cross section of expected stock returns.
More recently, following the works of Fama and French (1992; 1993) , an important part of the literature has focused its attention on alternative factor models, trying to identify additional factors in the pricing of the cross section of stock returns (Piazzesi et al. 2007 , Petkova 2006 , Lustig and Van Nieuwerburgh 2005 .
In this paper we provide an empirical investigation of the classic Capital Asset Pricing Model (i.e. the Sharpe-Lintner version) on all firms listed in the Italian stock exchange at the monthly frequency. We concentrate on this frequency because, differently from a huge part of the literature which focuses on shorter frequencies, such as daily and weekly ones, we intend to show that the CAPM, despite the heavy critical comments and its controversial evidence, still holds in the Italian market when (realized) returns are measured at the monthly frequency. Most importantly, our evidence indicates that the market portfolio fully explains the cross section of stock returns and there is no need to appeal for additional determinants.
Our results have very important implications for long term investors who typically adopt a buy-andhold strategy aimed at exploiting the value generated by the firm during a long period of time. Such investors can forecast the expected excess stock returns by simply determining the of the stock and the expected excess market return. Thus, rediscovering and reusing a model that presents the excess stock return in a really plain and intuitive way can simplify the investment decisions of long term investors and make their communication to retail investors easier.
The structure of the paper is as follows. Section 2 briefly summarizes the Capital Asset Pricing Model, whereas Section 3 describes the data. The empirical analysis and results are shown in Section 4. Finally, section 5 concludes.
The capital asset pricing model
According to Sharpe (1964) , the Capital Asset Pricing Model is a "market equilibrium theory of asset prices under conditions of risk" that allows to identify, for all risky assets, a relationship between expected returns and risk.
The main hypotheses that lie at the bases of the model are:
--all investors are risk averse and want to maximize their expected utility (which is function of the expected return and the standard deviation of their investments); --all investors plan to hold the assets for the same (single) period;
--each investor can borrow or lend funds at a "common pure rate of interest"; --investors' expectations about expected returns, variances and covariances are homogeneous; --there are no frictions or transaction costs in the financial market.
Given these hypotheses, the investors' optimal portfolio choice consists in allocating part of their funds into a risky portfolio and the rest in the riskless security. It is straightforward to prove that such risky portfolio is efficient and is the same for all investors. In addition, market clearing conditions, i.e. total demand equal to total supply, guarantee that such portfolio coincides with the well-known market portfolio, which consists of all possible risky assets traded in the market (such as stocks, bonds, commodities, real estates, jewelry, stamp collections etc.); moreover, the proportion characterizing each security within the market portfolio is given by its market value over the total market capitalization.
According to the model, if portfolio p is efficient (i.e. non-dominated by any other portfolio), then it lies on the Capital Market Line (CML) and its expected return is given by:
where ( ) = expected return on portfolio p, = the risk-free rate, ( )= expected return on the market portfolio, = standard deviation of the market portfolio and = standard deviation of portfolio p.
Interestingly, the ratio
captures the expected excess return on the market portfolio for each unit of risk: thus, this ratio measures the market price of risk.
In other words, the fundamental equation of the Capital Market Line states that the expected return of any efficient portfolio is a function of the market price of risk and its level of risk, captured by the standard deviation of the return, .
More generally, the Capital Asset Pricing Model states that, in equilibrium, the expected return on any security i (both efficient and non-efficient) is given by:
where
and , is the correlation coefficient between the security i and the market portfolio. Equation (2) is the well-known Security Market Line which shows that the expected return on each stock, in excess of the risk-free rate, is linearly proportional to its beta coefficient. In other words, the Security Market Line (SML) underlines that the market remunerates only the systematic risk, captured by the asset's , and not the idiosyncratic risk because the latter can be eliminated by diversification.
The dataset
Our data is from DATASTREAM. Specifically, for all stocks traded in the Italian stock exchange, we collect the historical price series starting from January 1983 to May 2013, 13 and then compute the log return at the monthly frequency. Obviously, not all firms have the same number of observations, since they became public at different times. Moreover, consistently with the related literature, financial companies (i.e. banks, insurance firms, money funds, ...) are not considered in the analysis given the particular nature of their business and the specific structure of their balance sheets.
Next, as proxy for the risk-free rate we use the Italian 3-month Treasury Bill "Buoni Ordinari del Tesoro (BOT)", whereas as proxy for the market return , the price index "FTSE Italia Mib Storico", covering the entire Italian stock market, is used.
Empirical evidence
The empirical investigation of the Capital Asset Pricing Model in the Italian stock market, obviously, starts from historical data. Specifically, using realized returns at the monthly frequency and ordinary least squares approach, we estimate the parameters and of the following equation, in which excess returns are regressed on a constant and on the excess market return:
where Ȓ = historical return of the stock , =Jensen's alpha, = Beta of the security , Ȓ = historical market return, = observed risk-free rate and ɛ is pure noise.
In particular, the intercept captures the value of the excess stock return − when the excess market return is equal to zero. More importantly, according to the standard CAPM, such intercept should be zero. On the contrary, if the excess market return is equal to zero and the (average) excess stock return is statistically different from zero, i.e. ≠ 0, there might be other factors (or regressors) influencing stock returns, thus leading to a violation of the CAPM.
Regarding the estimated coefficient, the classic CAPM predicts that it should be significant. On the contrary, if the value of the estimated coefficient is equal to 0, it means that the market portfolio does not explain the value of the dependent variable, i.e. the stock return. Moreover, it is important to stress that a negative value of the estimated coefficient is also possible: in that case, the excess market return and the excess stock return are negatively correlated. 13 We disregard all firms listed after July 2008 since, to be included in our sample, we require at least 60 observations. In this case, the poor number of observations might severely affect the statistical properties of the model.
For each stock in our sample we report the estimated values of the intercept and the sensitivity (together with the corresponding p-values) in the table below. To simplify the reading, all significant and non-significant (at 5%) are denoted in bold.
As shown in the table, we find that, out of 181 companies, only 7 exhibit a non-significant coefficient, thus supporting the prediction of the Capital Asset Pricing Model. Moreover, we find that several securities are characterized by a beta larger that the market beta, i.e. 1, and that no company exhibits a negative correlation with the market portfolio.
More importantly, in order to support the model, we also need that the estimated value of the intercept is not significant. In fact, in this case, there would be no excess premium left unexplained and the excess market return would be the only determinant of the excess stock return.
Interestingly, the table above shows that just few intercepts are significant: specifically, 19 companies out of 181 firms (i.e. 10.05%). On the contrary, the largest majority of firms exhibits a non-significant intercept . The latter result, together with the explanatory power of the coefficient shown above, contributes to support the validity of the CAPM when returns are measured at a longer horizon, such as the monthly frequency.
Conclusions
In this paper we investigate the validity of the classic Capital Asset Pricing Model in the Italian stock market. We find that, when returns are measured at a longer horizon, such as the monthly frequency, the market portfolio fully explains the cross-section of expected stock returns, thus supporting the CAPM.
Our results have important implications from a practical point of view, especially for long term investors who can usefully exploit the main message of the model when taking their investment's decisions. Retail and institutional investors that do not care about short-term fluctuations of the stock market are deeply focused on long term investments and accumulation plans. Therefore, the Capital Asset Pricing Model, through its simple message, can easily help them reaching all their long-term investment targets. 
